Ocean mesoscale transients are revealed in Gees 3 altimeter data. The transients are brought out by inspection of the differences within groups of coincident orbits in the western subtropical North Atlantic Ocean. Each of the five groups, used in the study, is composed of three individual Gees 3 orbits, lying within 2 km of the mean orbit of the group. The difference of each orbit from the group mean contains sea level transients and instrumental noise; the steady state geoid is removed. The noise dominates the spectrum below 200 km wavelength, whereas ocean mesoscale transient features dominate above 200 km. At the low frequency end of the spectra the time separation of the individual orbits may attenuate the signal of the long wavelength transients.
The total relief of the mean climatic sea level is approximately 2.0 m (relative to 1000 dbar [Storereel, 1965] ). Superimposed on mean sea level, which defines the mean horizontal currents by the geostrophic relation, are tides and more slowly varying sea level transients, which may be conceptualized as eddies [Mode Group, 1978; Dtiing, 1978] . The non-tidal sea level features with spatial scales from the Rossby radius to a scale small compared to the large scale gyre circulation (roughly 100-1000 kin) are considered the mesoscale. The associated mesoscale circulation is also in near geostrophic balance. Some mesoscale features may be in steady state, so are not necessarily transients, nor are all transients mesoscale, in that the seasonal variation of the large gyres are not mesoscale in size. In this study we are concerned with transient mesoscale features. Wyrtki [1975] shows the fluctuations in dynamic height of the sea surface relative to 500 dbar, superimposed on the seasonal scale variations, are typically 10 dynamic centimeters (dy cm) or more in the western North Pacific, dropping to about 6 dy cm in the east. Using Ocean Station time series data, Wyrtki shows standard deviation in the monthly dynamic height in the western North Pacific at Victor (34øN, 164øE) varies between 10 and 20 dy cm, while further east at November (30øN, 140øW) standard deviation drops to less than 5 dy cm.
Bernstein and White [1974, 1977] , Dantzler [1976 Dantzler [ , 1977 , and Roden [1977] also show the transients in the western region of the subtropical gyre to be more energetic than those of the east. Kim and Rossby [1979] Analysis of ship drift data from merchant ships by Wyrtki et al. [1976] indicates the mean kinetic energy is about equal to the eddy kinetic energy in the western margins of the subtropical gyres, but less than one tenth of the eddy kinetic energy in the central and eastern regions of the subtropical gyre. This is similar to the results of Roden [1977] . Roden, using hydrographic data in the North Pacific, shows the transient baroclinic flow relative to 1500 dbar is about 10 times that of the mean flow. The dynamic height expression of the transients, described by Roden [1977] , peak to trough, range from 10 to 30 dy cm, with a wave length of 400-600 kin. Bernstein and White [1974] , studying the isotherm topography Table 1 ), used in this study.
given in Figure I and Table 1 . All groups have 3 orbits. The raw data contained spikes (more than 2 m difference from the previous good point, spikes are generally composed of 5 points or less) which were removed by linear interpolation between the good data points immediately adjacent to the spike. All orbits used were sampled with the satellite operating in the intensive mode, which collected data at the rate of one sample every 0.1 s. That resulted in a spacing of data points slightly greater than 0.69 km. Each raw orbit was then low-pass filtered using an Ormsby [1961] convolution filter designed to pass wavelengths greater than 10 kin. The low-passed orbits for each group were then averaged to produce a mean orbit for that group. This mean orbit was then subtracted from each low-passed individual orbit in the group to produce residuals which would contain only ocean transients and instrumental noise. We believe that this method removes virtually all of the The spectra characteristics show a nearly flat spectrum at wave lengths above 500 km, a nearly -2 power slope between 200 and 500 km wave lengths, a peak and trough near 100 and 200 km, respectively, with a flat spectrum at wavelengths below 100 km. The filter cut off at 10 km is clearly shown. 
INTERPRETATION
The significance of the spectra (Figure 5 ) can be discussed in terms of available 'ground truth' data. The -2 slope from 200 to 500 km is similar to the spectra of isotherm topography found in the Pacific by Bernstein and White [1974] . This portion of the spectra is taken as representing real ocean signal. At lesser wave lengths the spectrum is nearly white, whereas the isopycnal structure observed by Katz [1973 Katz [ , 1975 continuation at somewhat less than -2 slope into this region of the spectrum. Hence instrument noise is responsible for the white spectrum.
The peak at 100 km and trough at 200 km is probably noise, though the high frequency end of the Bernstein and White [ 1974] isotherm spectrum shows a similar structure. In addition, the width of the 100 km peak is surprisingly broad, even considering the logarithmic wavenumber scale. While noise seems to be the most likely explanation, further consideration may be warranted.
The flat spectrum above 500 km may not be entirely real, since the orbits may not be truly independent for the low frequency transients. The time separation of the orbits varies from 37 days to nearly 1 year (Table 1) Therefore detection of transients by coincident orbits depends not only on measurement precision of the altimeter and transient amplitude, but also on the time separation of orbits; it is possible that the drop off in energy above 500 km tran-•sients may be due to non-independent orbits for these larger transients rather than a real drop off in energy. However, set C (Figure 4) , which is composed of two groups, each with at least one orbit pair separation of over 3.73 months, shows significant slope change near 500 km. Group one spectrum (Figure 3b) , which has maximum separation in .time of the five groups, displays the maximum drop off above 500 km. In addition, the 500 km peak is the same as observed for the Mode eddy scale. The slope change near 500 km is believed to be real, though the actual drop off may not be as large as indicated by the spectra. Preliminary inspection of the Seasat A altimeter reveals that it has much higher precision than does the Gees 3 altimeter. It is expected that Seasat A will allow for improved study of sea level transients.
We feel certain that satellite altimetry will become an important tool for physical eceanegraphers.
